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Motivation 
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Alarm threshold for single optical SD 

Light Obscuration 

Aviator UL smoke generator 2.03% 

Rosco smoke generator 2.67% 

Alarm threshold for smart SD 

Light Obscuration 

Aviator UL smoke generator 3,27% 

Rosco smoke generator 52,36% 

Today, it makes a difference which smoke generator we use 

2nd Fire Protection Symposium 

What smoke to use to certify the   

latest Smoke Detectors? 
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Particle Size Measurement Challenges 

• Measurement principle: Number Distribution vs. Volume/Mass Distribution  

 

• Aerosols are dynamic in time in terms of particle size distribution: 

• Coagulation: Number of particles decreases while the total mass of the aerosol remains unchanged 
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Df: Fractal Dimension 

For Smoke Particles, Df is 

in the range of appr. 1.6 



Particle Size Measurements 
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[2], Keller,  Loepfe 

[7], Qie et al 

The Particle size distribution is dependent on the fire evolution over time:  

Fuel consumption and coagulation  

TF1: Burning Wood, TF2: smouldering wood, TF3: smouldering cotton, TF4: PU foam, TF5: heptane-toluene, TF6: Alcohol  



Particle Size Measurements in Literature 
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[7], Qie et al 

TF1: Burning Wood, TF2: smouldering wood, TF3: smouldering cotton, TF4: PU foam, TF5: heptane-toluene, TF6: Alcohol  

[10], Mullholland 

[9], Newman et al. 

Some Polymers produce bigger particles 

 

Time dependancy! 



Particle Sizes in comparison 
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Source:  

https://www.engineersedge.com/filtration/filtration_particle_size.htm  

17 Oct 2017 
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Dust 
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• Dust particle properties 

Compared to smoke particles: 

The shape of dust particles is different (Fractal dimension > 2) 

The size of dust particles is bigger 



Comparison of Actual and Simulated Smoke for the Certification of Smoke Detectors 

in Aircraft Cargo Compartments [1] FAA report 2003 
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Report conclusion: Standardization of the in-flight 

certification process through characterization of 

simulated smoke generators (specification of machine, 

operating setting, etc.) is the only way to ensure all 

cargo compartment detection systems are being 

certified under similar conditions.  



Today’s standards 
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used by Airbus used by other OEM? 

Standardisation?! 

2nd Fire Protection Symposium 
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Smoke Generator Characteristics 
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Generator 1 

Generator 2 

Generator 3 

Generator 4 

Small nozzle Large nozzle 



Need for Standardisation - Conclusion 

Items to be worked on / Next steps / Questions to be answered 
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• What should the standard cover, what not? 

• Academic approach on requirements for smoke generator 
• Are there more parameters than only particle size which are relevant to 

characterize the detection performance, eg. Smoke dynamics etc.? 

• How to reflect in a standard the dependency of smoke detection 

performance on particle  size? 

• Agreement on particle size measurement principle 

• Define certification test validity criteria, e.g. amount of smoke 

generator fuel consumed 

 

• What standard should it be? SAE? FAA  AC update? 
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Thank you 


